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]
SUMMARY OF COMMITTEE RECOMMENDATIONS

[}
The Advisory Committee on Instructional Computing was appointed
by the Commissioner of Education to develop recommendations '
Qoncenning the use of instructional computing in Florida public
schools. Based on a six-month study, the Committee has reached
consensus on a group of assumptions and recommendations which may
serve as the basis of public policy to bé formulated by the
Florida Legislature. The Committee's findings, described in
detail 1n the body‘of this report, can be surmarized as follows:

(1) Computer technology will play an increasingly
pervasive and dominant role‘in American socliety in
the next generation. Florida cannot afford not to
invest iI'mmediately in this technology for use e in
Florida schools, colleges,, K ahd universities.
Investment 1is needed (a) to prepare citizens
for new employment in computer technology and
upgrade the skills of those already employed to
reflect changes brought about by technology, and

. (b)) to realize the potential of computer technology’ ‘j“
\ for improving teaching and learning of the basic o \

and advanced skills necessary for all individuals in

. - the Florida educational system to continue life-long
\ : l@arning. o

%

\

(2) There is an urgent need to begin planning now at the
state level for the appropriate utilization of computer
technology education. The Florida Department of .
{ Education should be responsible for this.planning and -
o - for facilitating the use of instructional computing
in the following priority areas: '

-
. -
I

, . o  .Computers as a medium of instruction in the
- ' - teaching of basiq skIlls and problem-solving,
' . and for use with handicapped students and low
. enrollment classes.
) Computers as an object of instruction for
. computer literacy for_both teachers.and students,
and for training‘in data processing.

: e
(3) Appropriate amendments to the existing statutes
: new statutes should be considered by the Legigiature
. 4 to address appropriate utilization of instructional
" computing throughout the State of Florida. The,

. adoption of technology should, however, be at the \

. discretion of the individual edncational agencies,
'k{ without Legislative mandates. ' . :

¢
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(4)

O

S

-

T

Adequate state level staff should be assigned to
perform the following functions in support of
instructional computing,

. . f )
(o) providing information and consultation on
available hardware and software, :
o maintaining a catalog and inventory of avail-

able information and resources on instruc-

“tional computing in Florida, S
o . assia&éng in securing discounts on hardware and

sof tware, .
~_providing technical assistance on individual

. problems related to instructional computingy

o . facilitating and coordinating the evaluation of

instructional computing projectsf and .
o) providing leadership and assistance to Department
© of Education staff members in relation to the

priorities recommended, for policy implementatioi.

In addition; funding should be provided to promote and
encourage appropriate and effective -usc of instruc-

tional computing in school districts and ipstitutions.

n
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. ‘ i PRE FACE,

’ ' . N ’ - ,
This Ifhstructional -Computing Report }}‘as been prepared in compliance-
with the following proviso contained-in the 1979 General Appropria-

tions Act: -~ .

Provided, the Department .of Education shall:conduct .le
-- .a study of the feasibility, cost effectiveness, and . Y™

the role of computer assisted instruction for public

education on or before March 15, 1980.

The Department of'Education conducted this-study V{th the assistance

of an advisory committee appointed by the Commissioner of Education.

. The committee was composed of the following representatives from

school districts, community.colleges, and state universities:

Mr. William Cecil--Naples High School
Dr. Linton Deck (Co-Chairman)--Orange County School .District
Dr. Wil Dershimer--Seminole Community College
Dr. Walter Dick--Florida State University _

Mr. Henry TFraze--N.E. Senior High School, St. Petersburg

r. Mary Kantowski»-University of Florida ' _
Dr. J. Terrence Kelly (Co-Chairman)--Miami-Dade Community ;
-+ College - : . :
Dr. Tom Mason--Florida A & M University
Dr. Jack McAfee--Indian River County School District
Dr..Fred C. Schollmeyer--Dade County School District

Ms. Josephipe Strong--North;Sumter Intermediate, Wildwood
Dr. C. Roland Terrell--Florida Junior College C

The committee met five times. During the ceurse of these meetings,
expert testimony was presented by:°

(1) 'Representatives of Florida school districts, éolleges and
'L univer§ities now using instructional cqpputing. :

(2) .Nationally recognized experts on instructional computing.

¢

(3) ' Vendors of instructional computing products (hardwaré and
software). - - ' ‘ S

=(4)  Staff members'from.the'Départment of Education’

" The staff of the Departmelt of Education also prepared a review
of the literature including both published an&

 on -instructiona} computing. In addition, the following surveys

. .were condycted: =~ | | : - :

unpublished reports

~

:(1)-'Sﬁr§e§ 6? thepuSe of instructional combuping.in Florida

~school districts. - | , a

-:02)_'Survey of hardware apd software for instructional computing

-An Florida school districts and. community colleges.

v




~ i

rl 1

(3 Survey of tnstructional «-ump}'xtiny‘ studies, 1t other oot

1 A i
(4) Survey of provistons the computer literaecy in Florida Teacher
Fducation programs., | '

‘A record of committeoe :n‘t.ivitiv:;;’ the literature roview, the
survey results, the consultants'[comments, and other relevant
items of information regarding this study are ineluded in the
Appendices. ! .

The staff work on this study was performed by Dro Peggy Roblyer,
sinstructional Computing Consultant with the Florida kducational
. Computing Project, and Dr. Ired Daniel, Director of Stratepy )
~Planning and Management information Systems, with the assistance
of Sally McDevitt,, Gradunte Assistant.  The sccetions on cost were
pr'(—*‘imr‘mj by Rdgar A. PFresen,, Economisg o in the hepartment of
Education. .

T -

» This study of instruct ibnal comput ing deals with "computer assist od
ingtruction” as stipulated in the Appropriations Proviso. I
addition, it makes reference to computer managoed i nstruction and
m.ﬁpntvr'ussis;t(*d ouidance, as appropriate, The scope and appliea-
tions of instructional computing arce explained.in Chapter Tero,
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A

. SOCIETY, EDUCATION, AND COMPUTERS

The proliferation of computer use in the period fyom the 1950's
to the present has rapidly spawned "the computer society.”
Computers began as limited-use, scientific instruments and. have
emerged as comMOnlynusnd‘systems,,us much a part of everyday. life
_and_avtivity as the automobile. .And like automotive technology,
the pervasive influence of computer technology has been felt in
‘/ all institutions in society, including education. To plan and
-prepare for the future of a "computer society,” it is imperative
to consider the imp]ications of an increaqing depﬁnd@ncy on
computers as well as their potential to expand and enrich “human
lives. This examination.should first focus on the two conditions
which contributed to increased uso of computers: the evolution
of C&pﬂhl]lty in the technology ‘and the neced’ for tools to deal
with a complex society., . . -

A

A. FEvolution of Computer Use

Three unique and powerﬁuf kinds of capability have been provided
to society by computer technology.

(1) Speed -"While early computers were able to perform calcula-
» tions more rapidly than people, today's ,models can operate at
speeds 50 times as fast as the early versy6hs. Small microcqomputers
can execute about one milllon programmed 1nstru0tions per second
and will, in a few ycars, have the ability to execute four million
instructions per second. This means that while we might speak of
a task such as finding a student's personal file as taking a féw
seconds, computer technologists would refer to the retrieval of
such.an item from computer storage .in terms of nhnoseconds (one
thousandth of a millionth of a second) or.even picoseconds (one
v thousandth Qf a billionth of a second)
(2)-Siorage - Thelincredlhle decrease in the size of computer
components has meant that: mpore and more information and instruc-
tions c¢an be stored in a smaller ‘and smaller space. In a matter
of a few years, it will be possible to store the contents of a
PR large university library on a one-inch computer chip. Thg'
' computer which houses this information could be put on a desk top
and stored in the corner of a room.

(3) Control - Since computer circuits operate basically like
those of other electronic devices, they may be connected to the
g . circuitry of other machines and systems and then programmed with
‘ instructions on how and when to run these devices. 1In this way,
a powerful computer can bd’gtven the capability of handling an
almost unlimited amount of devices, ranging in complexity from a
coffee-pot to a hospital life- qupport system.




a

"R, Impact of Computers on Education

not having sufficient funds to do anything well.

.. student record-keeping), the existing funds spent on education

. ”" . . ,
It is appropriate’ to look at computoers and the eapability they
provide as integral cowponentys ol a high quallty of life,
Computers are the work horses which release people from time.-
consuming, mundane tasks in Lrder for them to. gngage in more
creattve endeavors., . : ' - :

COmpuferB have played such an important role in the management

"of information about and Tor people that there is now an ‘in-.

creasing dependence on these machines for most of the vital and
valued functions of socliety. A technology go pervasive chn not
avoid impacting both the process and produc}s of education.

. 'S - . )
“ . . .

. ' e e

The availability of inexpensive, powerful computers® both creates
new problems for education and also promises new ways of handling
some existing educational probl@ms. The crisis predicted .for
education (Dede, 1979), seems to make it imperative that both
these aspects be‘explored. C

. . @
Perhaps most evident is that' "computer literacy" will become a 9
new basic skill in educatian. Society has already realized that
a person who cannot read is denied access to informatton and’
education. It is becoming an acknowledged tact that a person
who cannot interact with a computer will be denied even morve R
opportunity for education.. Since this could further increase the
opportunity gap between rich and poor, the lack of widespread
computer literacy is often referred to as "the next crisis in

.education" (Molnar, 1979). . Skill training for the multitude of

new jobs in computer technology and for the changes in existing
jobs due to te&chnology must also become part of the curriculum if
education is to prepare people for future job opportunities,

The components of the educational system (buildings, teachers,
supplies, energy, transportation, etc.) are rapidly increasing in
cost. . At the same time, the system is handated by Federal and
State legislation to individualize the needs of students, but
without the support of additional funds. Educational systems are
rapidly approaching the state of attempting to do everything,'bdt

Computers can help in two ways. First, through better management
of resources (with computerized accounting, 1ny§ntorying, and

can be made more productive. Such'methods could make it possible
for administrators and teachers to evaluate programs and spot
strengths and weakngsses in their methods. Teacher and student
time can also be maﬁg more productive. .Computerized systems may
be used to help indiVidualize learning for students.at both ends

of ‘the performance spectrum. For slow and disabled students, o
computers can monitor student progress and make possible better .
. \ )
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dingnostic and presceriptive techniques. Jor accelaerated students,
there is an increased capability for self-teaching and for the
d¢Vb10pment of problem-solving skills through* programming and

. simulations., Both these ingstructional strategies often result in
making avall1Both these instructional strategles often result in
making #wvailable more of the teacher's time to provide attention
to individual students. And for all students, computer terminals
can be an important dellvery system for locating and retrieving

information necessary to support learning. Specific methods and,. . .-~

products which may be used to make these capabilities possible
apd practical are described in Section I1 of this report.

- b
Although the technology has evolved into a useful and powerful
aid to educational administration and instruction, the availa-
bility of technology wtll not assure its use in education.
Careful planning and attention to implementation concerns are
necessary if the potential of computers for education is to be
realized. It seems evident that there is much to be gained by
this investment in the future. Section III reviews the feasibi-
11ty issues and concerns which must be addressed as part of the
necessary planning. Finally, Section 1V analyzes several component
costs in making available and using computing .capabilities for
instruction. . '

3
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1. COMPUTING APPLICATIONS TOR INSTRUCTION

A
H

A.. Instructional Computing Defined Con

Any computing-related activity which is performed in the context
of the educational system is usually referred to undegr the umbrella
heading of "educational computing,” However, xofonrin} to ﬂctlvi—
ties in this way tends to obscure the-vast differonoes in purpose
andg. procedures bhetween (1) computing activities to facilitat'e the.
logistics of running the educationil system (adminietratlve

computing), and (2) computing activities 'to ajd the instructional-

L process {instructional computing). The following terms have come- '
“.into popular use in Florida to disoliminaﬁ between these two
e functions : o ,

Administrative Computing Trefers to computerized activities
performed within the educational system in order to faciTitate
record-keeping and management functions such as staff payroll,
inventory, financial records,..and student-related management
activities such as scheduling and grade reporting.

' Instructional Computing refers to computerized activities
which facilitate the teaching/learning process, such as actual
. - instrudétion to students, mhnagement of test data on students, and
teaching qtudents about data processing functions. ‘ )

~ !

It is important to discriminate between 1nstru(tiona1 and adm1ni%-

~trative computing since they are radically different both in |
purpose and in the methods used to accomplish them, Also, legis-
lation has alre&dy been directed toward distribution of adminis-
trative computing resources in Florida, and most educational
computing capability in the ‘State has been established for adminis--
trative computing:. On the other hand, wery little dlrection -has =
been prOVided from the State 1eve1 for tho inslrU(tional computing
area. :

t e

.

_ B.~LTypes‘of.Instructiona1 Computing Applications
A d~ f’/ - .
',The folloW1ng terms are usually used to deecribe functlone or
types of 1nstructiona1 computinb
. Computer a581sted.instruction (CAI) The important word in
this term is "instruction." . The usual CAI activity uses the
computer térrminal as-a medium of instruction, in the same way
. that a .teacher or a workbook aids in the delivery of instruction.
-, Usually, CAI 'is individualized and highly interactive allowing
each. student a self~paced, personal "tutor" for a- given topic or
“content area. It is common-tqg find reference to several kinds® of
CAI, depending on the instruotional méthod ‘heing "used in the CAI  ° .
SR "1esson. “Although several of these kind§ are often found in the
P same lesson, it i5 usefal to think of the fqllowing terms in-: :
2. ©: order to describe functions' which CAI may fulfill %b meet individual
'-needs during the instructional process

Spaal ™=
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(\1) Tutorial CAI - This vefers to an activity in which the
computer terminal delivers pro-proprammed instruction ibnoa piven
content area, similar to a pre-programmed instructional workhook,
Tutorial CAl is used as an alternative to a teacher lecture, a
f1ilm, or a workbook activity. As with any of these media, CAI
may be used to provide initial instruction in a content. area, or
{t may be used to prouvide an extension of content” or concepts

which have l)(wn delivered initdally by the teacher or another ‘

medium.  For example, tutortal CAl would beran appropriate. method
to use tqQ teach tnddnts how to use a micrQeomputer system, and
many micro syss t(‘ms vondms provide such tub«ﬁul lessons. 1t
might also bv solv(tmi:im additional instrucdtion in advanced
concepts, for example in solving for three unknowns: in an algebra
system, after students had learned how to solve systems for ode

~and two unknowns. ~

(2 Drill and practice CAl - These are activities which provide

- students with a series of practice items on material which has

heen learned through tutorial CADl or-through another medium,
> *1

- Drill and practice CAI lessons are especially useful in providing

immediate feedback as students practice>tqheir skills, since
feedback can help to correct items bhefore students memorize wrong

answers. These activities are also valuable in aiding retention

of skills in such areas as number facts or grammar rules,

. kN N . ’ “
(Bf- Simulation or modeling CAl - This activity is constructed
either by programming the structure or behavior .of a real system
so that it is shown on a screen or .in a printout, or allbwing the
student to construct a hypothetical model of-a system. Simulations
afﬁ especially useful when it would be too expensive, time-cobsuming,
dangerous, or impractical to sece a real system in action. Often,
the nature of the content is such that students can legrn best by -
beeing "action models"” and altering the variables in t%g system
in'order to sce the effect of the variation. An ‘'exanple would be
a .genetics expe¢riment in which the student observes the effects
on offspring of palrlng animals with given genetic traits.

(4) Gaming CAI - In an instructionql context, CAI games are de-. .
livered in order to teach or practice skills through metivational-
activities. CAI games are useful to employ as a reward, or when

‘students need more motivation than usual in ordexr_t¢ to keep them

learninv ahout a partxcular area.

Computer managed instruction (CMI). CMI activities.encompass
a variety of .functions which are directly related to the instruc-
tional process but do not provide instruction in the same way - '
that CAI does. . These instructional functions include: administering
tests, scoring tests, analyzing test data, and providing summary

information on student progress to students, teachers, and

administrators. A CMI system may provide any or all of these:
functions. A typical CMI systetm is one in which students take
tests. on machinereadable sheets, and the sheets are scored through
a machine. The results are then processed and summarized

~-.
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by a computing system.  The soumng r_\"’l'm v oinclude o djapnonis
of problems and presgriptions for further study.  Some CMI systems
allow students to take the tost at a computer terminal, with
regponses transferred directly f rom the terminal to the computer,
- The focus of CMl systems is on relieving teachers from mich of .
the paperwork ant recor’™-Keeping tasks which accompany tndividu-
alized instruction, ' , /
t . )

: Othor inqggnctionjl computing applicatigns. Sevgral non- '
CA1/CMI instructional computing aphplications fall 1nto an "other". :
category. -.These dnclude (1) information retrieval systems which ;
can aid students in locating information apout a particular
topic, (2) computerized guidance systems, which provide decision-
e -making information to students concerning jobs and schools; and .. . .. R
+(3) problem-solving activities. : : _ , i

As with much specialized terminology in the field of education,

these definitions are not standardizéd among educators. or computel N
users. Computer assisted instruction is sometimes calied Qomputer '
aided instruction," for example. Also, some writers and in-
structianal dpvelopers list, several moxe kinds of CAI: by div;ding

up dritll-and-practice into several functions. In the current
report, the terms are usecd as defined above. ) - sy

C. Types of Computor Systems for Instructiopal Computing

Several kinds of hardware systems are available and in currert ;
use to providé CAT, CMl, and otherx instructional computing appli-
cations.,. Thesef&lternative systems are described belbw. : '
o . Large timObhafinp g&stems. As the name implies, these :
systems provide a large, centralived Qapabilityéghlch may be

shared by several users at one time. Required- u1pment includes

N~ a "mainframe" computer with the storage capacity! and capability
to handle several usérsterminals at once, and termﬁnalq sugh as
cathode ray tubes (CRT's) or teletypes at whidh each ‘user mav
interact with the computer. Although users have a certain amount
of control over the immediacy -with which their requests to the
computer wiﬁl he handled, ultimate control over the.priority of
the requests (and even whother or not the rgquest will be accepted)
resides at the central computer location. : _ -

w

The séme kind of computem which handles timeshuning activitles
‘may also accept réquests which are-to be put in a group or "batrh
with several other Jobs and handled at a later time, in order to
free .computer time for more immediate needs, Batch requests may . o
be made by users dt. a CRT or teletype terminal, or at a machine 5
which accepts punched cards, With batch systems, users have even ' -
less control over how soon the request will:-be: handled than they
- -do with timesharing systems. - Priority again is assigned at the
<+ central computer site. - -
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Smnll/modium time-sharing. &y&tvma.J Thoese /systoems have the
came Timessharing and batch Procodurcs as with/ painframe systoms
- l)u t the computer whice h runs the uppl h at inn" i/:; ,mm\whnt ,mul lor
in terms of memory capacity and powver., 1t s/ called a "mint -
computer,” rather than a mainframe, and i« 115An1! ly able to handlg,
less terminals at one time.,  The (-_z.)nt rol f r()z the user's potnt o
view is the same as with a mainframce, howveve :

Standalong microsomputer systems., (urkent]y the maiox
difference betweepn-this system and thg oth¢rs from the users’
\ point)of view iy control, "Standalone"” magfins that the system fAs
entirely selfcontained, since both an ippyt/output terminal and a
small processor {microprocessor) are {n the same physical location,
Since an individuyal user has complete aut/onomy over how and en
a request will be TAndled, these 'systems' are often called "pérsonal
computers.," Howuvér this kind of quto is presently limited in
capacity And <upabilltv, and cannot perform all the kinds of
instructional oompqting tasks whith can/ be done on largex systems.
Microcomputers -are presently limited i the amount ‘of storage -
available fox.appli@utions such as CMI/record-keeping.

e hd

Time- sharlnp/stqndalono microcomputer systems. A rbcently-'
added capability with some microcomputer systems 1is the ability
of microcomputers to &dt as "temporarvy terminals" to a time-
sharing system until tgv user receives a desired CAI progwsam.

Then the communication\liink with th¢ main computer is broken and
the microcomputer may run the progyam (and accept other programs
locally) as a self cont&tned unit, This increases many times the
capability of. a given microcomputer system for instructional
purposes.

~

D. Applicationq to qucaQional Problems: ' 4

Use of computlng tephndlogy in support of teach1ng and learning
first received widespread attention in the late 1960's and early
1970's. At that time there was a popular opinion among educators
- that the power of computers could solve all or most of the pro-.
blems which were apparent in the educational system. When it
- became evident.that instructional computing offered no such (
-~ panacea, there was general disillusionment concerning the uqe of
thase and other i*nnovative methods for- instruction.
: %
S8ince these early endeavors, c@mputers have become.even more
powerful and less expensive, and a great deal has been learned
o . ahout what computers should and should not be expected to
' accomplish. 1In light of this neéw knowledre, it is appropriate to
/“7 aqk the following qUestions: ' - .

(1) © Are there specific edudational problem areas for
. ' which instructional computing methods may be a
solution?




(2) Are there spec ffic ways instructional computing
roesonrees can onhance teaching and learning?
) ‘ )
“In response to the first question, there are several kinds of
spectal-needs dtudent pnpnlutinns which can and do benefit trom
such methods. (See Appendix ¥, particularly comments by Al {rod
Pork.) These students have tr :x(ii tionally represented some of the
most difficwlt, expensive, and time-consuming learning probiems
presented to classraom teachers. Without instructional computing
methods, sthese students may nevor recetve the at tention -they
require., The special-necds populations include;

Students requiring remediation in basic-skills. Florida has’
alroady recognized the neced for re- teaching functional literacy
skills to students experiencing fiiH\ctu in this area, ' (Tmnpu-
terized methods can hélp with this task in two ways: - (a) ,
providing drill-and- practice to develop rule-learning %klll“ and
to. éntmnce retention of learned skills, and (b) by supplying an
automated system of tracking studenth prograess and supplying
specitic, individual information on areas of student weakness.

Students with le arqlng dlb&bllltié%.. Again, both drill-
cand- practice and- managemert.capabilities can help with the learn-
ing problems presented by many kinds of learning disabilities. A
. dium such as CAl is abhle to provide the constant patience,
?ginfotcement, and stimulation required for these students.

Students in low population courses., fLontent areas such as
advanced mathematics (trigonometry, calculus) and advanced
science (phvslc , chemistry) are &ften considered low- priority
areas for. tatt1ng since théy do not draw large numbers of
students. Computol*basod methods can help oUﬁDlV self -paced
léarning envirofiments for these_and other areas where teachers
are often unavailable. ' '

Accelorated learners. Remedial 1nstruétionsfor slower
learnggs is sometimes provided at the expense oflattention to
gifted 1e%;nQ£;. Since gifted students are also entltlod to an

i

_appropriate eNucational program, and since these students are an
important fltude resource for society, there are currently programs
underway to provide better.instructional environments for the
gifted. ,Computers can help by.offering a powerful intellectial

. tool with whichythe student can explore all content areas, and hy#

making possible self-paced methods {for 19arner to acquirecfurther
knowledge and sktllq. -

-

Traaner studentd There are many,sxudent% who, for a

number of ‘social .and personfl reasons, mqve frequently’ from - .
school to school. These student% may have no learning difficulty
other than simg]y getting access” to material which they missed by
transferring to a school with a different curriculum structure.
Self -paced methods offered by CAI and CMTI again seem a lpgjcal
solution to thiq problem. ‘ . T, - '

‘.
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A review of rescarch on the uges of instructional computing
methods (Appendix B) providedfsome answers to the question of
specific ways in which sych methods can enbance teaching and
learning. It is apparent thgt computerized methods can be an
of fective solution for specidl-needs populations because of
unique capabilities in tthP/koy areak: ;

Individuh}ization and self-paging. FPoth computerivzed manage-
ment and instructional methqds are helping provide individualized
learning environments for ajbroad epectrum of content areas and.

' learning levels. CAI and_CﬁI have been especially useful in the
teaching of mathematics and{ reading at the elementary level.,
Such methads have also beenf used puccesstully to help. individualize
instruction in community cqllege and university settings. There
is consistent evidence, frogp the research that CAI is at least as
effective as traditional mé¢thods and is often more effective,
especially when used as a gupplement to regular instruction.

*

reneral support in the research for

' ' the view that computerized nethods of all types promote more
ppsitivg student attitudeg toward both the content and the instruc-
tional approach. Computefr-baged, Lndﬁvidualized learning methods
seem to provide a "teacher" with erfdless patience and unlimited
memory concerning each stfjudent's specific learning needs. The
capability of supplying private, thilored, and immediate feedback
to the student appears tp be-largely responsible for increasing
‘'students' motivation to flearn. T

Motivation. There i

Interaction duringjlearning.. Many reports indicate that a
large number of 1earni;£ problems result from learning in -a

passive rather than an ctive enyironment. Large numbers of
. -atudents for a given classroom oftep make it necessary to use
 lecture and othler méthods in whigh the student is not actively
involved in each step pf the learning process. Computer-based
methods can help provide a setting where the student .has access
to "personal" interacgion at any time. :

There. is evidence thgt better methods of individudli%ation,
togetﬁer yith increaged motivation and more interaction during
~ learning can cut downh substantially oh the amount of time ne?ded
C v for students to acquire skills and knowledge.

¥ .
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Instructional dbmputiqg Uses

N . Iilustrations'of Cﬁrreﬁt

" The benefits of computer-based methods to teacflers and students

" are not merely theoretiéal, The potential of computing. resources
to enhance education ii‘already being realized, both in Florida
projects and in the activities of organizations in othér states.
‘Much has been learned-/from these efforts abomt the positive

_aspects of instructional computing, as well as the practical
problems which must 7e_addressed on a continuing basis. )
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CAT in a statewide system. The Minnesota Fducational Computing
Congortium (MRECC) is a recognized leader in providing instructional
computing support to a statewide educational. comnunity. MECC
provides applications of several kinds to schools, colleges and
universities throughout the state. Doth time-sharing and micro-
computer systems are employed. Most CAI activities take place
via a-microcomputer-based approach. As of the beginning of 1979,
approx{mately‘soo APPLF microcomputers were in place, each able
to act as a standalone unit or as a terminal to MECC's mainframe
computer. Under the MECC system, CAIl and other. applications can
be sent to a given microcomputer, the communication link broken,

. . -and the application run independently at the local site. MECC
Tt dmini st Tators Feport that this system works well and supports- oo -
learning activities in a namber of content areas. :

The key to the sudcessful administration of the MECC system seems
to be a user services staff which performs four kinds of activities:

(1) Coordination - Instructional computing coordinators respond
to user problems and train personnel in .the Use of system resources. '
Newslettéer, training workshops, and conYerences '‘are somg of the
elements used to mgintain contact with users.

(2) Courseware quality contrdl - New CAI packages are reviewed %
and evaluated on a continuing basis to add to the existing library
of CAI resources. - Approximately 50 self-instructional modules

are available to users at this time, ih addition to support
materials for use with these modules. .

»

(3) Technical suppart and development - The MECC staff continues .
to monitor new-technology in an effort to arrange-volume purchase
hgreements on hardware and software which can enhance the services
available to users. : ' ' '

o

N (4) Distribution - Poth dszuménted,courséwane and written @upportg
* materials are disseminated on request to members of the educational-_  ~
community. Efforts are made to keep members informed about .
available materials through conferences and newsletters.
_ "MECC reports a steady increase in the number(of users applying
.+~3 ~ for and receiving instructional computing resources. Plans are . B
"V'Ka " to expand the present microcomputer-hased program as more course- ’
/: 7 ' ware and better technology becomes available. K MECC administrators,
. continue to emphasize the need for_uéer_supﬁbrt seryicesﬁ regardlessg .
of the type of system employed. ' ’ U _ e
ﬁa.xﬁ* . Computer-based instructional management. A Florida project _
S hich has Teceived widespread attention both within® Florida and - S
: J  from other states is one developed at Miami-Dade Community College: .
' ‘The Response System withiYariable Prescriptions (RSVP). RSVP is
... -essentially a CMIvsys%em,ﬁbut s often referred to by its develop-

. ers as a "computer-based instructional management" sysftem,

s _ T T
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RSVE was originally desipned as a support system to facilitate
handling off-campus and individual study courses at Miami-Dade
Community College. However, it is also used in conjunction with
on-campus cofrges in several disciplines, including natural and
social sciences, psychology, history, humanities, and basic |
skills instryction., Approximately 35,000 ,tudouts have “some kind
og contact with RSVP each term, (\

For each course in whickh RSVP is employed, college faculty wor
with Miami-Dade technical personnel to develop diagnostic and
prescriptive materials for use with the systeps Then, studen
test data and teacher evaluation data. are analyzed uqing the RSVP
computer programs. The system provides feedback to students and
teachers on areas of strength and weakness. Réports to students
are individualized, computer-generated letters commenting on
performance and specifying instructional activities for each
student's particular needs. RSVP administrators report that’ t he
CMI qtratogies have been accepted by the faculty and students
mainly hecause of the quality and flexibility of the system and
because of the continued supporf and training provided as part of
_the RSVP program, .

Computerized guidance systems.- Perhaps more than any other
kind of instructional computing application, computerized
guidance systems have heen well-received by both students and
instructional personnel. The limited availability of guidance
counselors at, junior high, senigs~high and college levels is
widely recognized as an educational .problem. Guidance systems
such as DISCOVER have helped provide an effective solution to the
problem in several locations in Florida including Orange County
School DistrictiY Dade County School District, Hillsborough County
School District, Palm Beach County School District and Palm
Beach Junior College. Orange County School Diqtriot also provides
DISCOVER to several other qchool districts and community™ colleges
in the region. ,

‘The DISCOVER system contains a series of. modules with activities. -
ranging from values clarification to Jjob exploration. Students
access these activities through interactive terminals connected

to a mainframe system. As students go through the modules,
information is gathered on their values and aptitudes to help

them in their d sion-making procesq.

System déers a /the state report that DISCOVER continues to -
generate student interest-in career choices and in computer :
activities and .capabilities, as well. Thus, the system. acts as a-
computer literacy tool, as well.as a: guidunce medium. Users also
report that’, because of its .interactive nature, it can effectively-
simalate the\activitieq of -a guidance counqelor and provide

students with useful, ﬂb to-dgte information on jobs and educational
institutions. .

1
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. Summary r(f Illustrations. Tor cach of these suecesstul pro-
grams, there seem to be key components at. worlk, Firat, there is
an initial and continuing need for adequate tq;’¥|<~l\g~r training and
preparation. Some of the personnel in these projects had inftial
negative reaction to using technology which had 1o be overcomes
before training in system activities could begin, Bach project -
also emphasized the necessity for administrative commitment .inm
order to support the time and personncéd resources  requi red for
lhe project. Finally, ecach project recoynized the importance Of
on-going support and technical assistance structure td maintain
the high quality and effective use of the resources made available
initially. '
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111, PLANNING  TOR O THE S FUTHRE TMPTIMENTATY I(W ORN
INSTRUCTHONAT, \)MPU I lNh

- The current interest in making computers an inteprad part of
teaching and learning activitieg promises n<>thin;z~simf‘t of a
revolution within the educ ntnmz\! system,  As o of November 19279,
there were.-more than 250 microcomputers and over 600 timesharing
terminals being used for instructional purposes in Florida school
districts (sce Appendix (). In a voar, the figure for mjero-
computers could easilv double.  Yet it is apparent that presont
activities are often exploratory and pilot in nature. As the
U.S. House of Representatiyes (1978) Cogmittee on Science &
JTechnology discovered in its study of the impact of technology on
schools, the educational community lacks a "colferent , rational
policy toward the use of computers for improving learning in our
soctety." The study emphasized the urgent need to plan implemen—
tation stratepies for taking full advantage of computing technology
in education.

Planning needs to be of two kinds. There is a requiremént for a
managemint system of disseminating quality instructional compyting
resources, and for providing the training and technical snmm}t
sto facilitate effective udse of the technalogy. "However, strakegies
must also be considered for defiling with current perceptions
about computers for ihstruction. Witnesses to the U, S. House
committee - were agreed that "just because something works is not a
guarantee that peeple will flock to it." A significdant factor in
the success or failure of instructional computing may be how
adequately an implementation plan takes into account certain
contyover%xea and issues Wthh arc apparent in thxv area.

"A. Management Concerns . , o~ »
- The experience of other state$s with instructional -computing has
been that a centralized, rathdér than a localized, method of
e planning and providing support functions is more facilitating to
s the growth and effective use of 1nstructlona1 computing in a-
state- wiao system. If members are left essentially to their own
activities, use of technology will flourish in same areas and be
largely unknown in others. It seems imperative-that all students
-be given the learning opportunities which instructional computing
Y has been shown to provide. Systematic planning neods to he done
“to assure that the following concerns are addressed:
I Hardware/software nceds. Some kinds of delivery systems and
' ways of using them were described in Section I1.C. There is
currently considerable discussion in both the technical and
educational communities about the size and capability required in
a hardware configuration for instructional use. There are also
concerns over the availability of instructional software for use
on these hardware systems. :
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The Loechinolory eens Lo b ppoavns boy ot bor D aneveseaan by
|><'>wc\rl'ul standatone microcomputerss e tnstragetiona (lc'li\-(-|-¥/_/’
systems ., Althouph theve avre Tarpe  tinmesharine sy tors
avarlable Tor tontrnetion theve ol ten secn To be o more cost and
Topistical problones: :l'.:.'\('l.ul“(] with dwiplerenting (hesoe than with
microcompitlbeor soynbems . However ) cornee et raetona !l poersonne |
can o easi vy become contused abonld varions tendor o olaim: tor their

<" |n'<>(invl.:;, they nre otten in need of advice and dipectaion on what
Kinds ol punchases to maka (o meet theiy negds . Carrent 1y
oxpertise to deal with these guentions, an well as access to the
havdware itoellt o s often epntered 1n the more aff luent sehool '
districts, ‘

Poerhaps the most diftirenlt problem to resolve s how o assure an
Aadequate amount ot hiph-guality i_ll.‘;ll‘llvlimn.‘l,l solifware (course-
wiare) for various instructional content arveas-and targoet popula-
tion, It i often overtooked that the etieetiveness ol Al
depends almost totalbly on the guality of the lesson material,
Although there arce a number of micrpecomputoers and fipesharing
forminat- in sohools a2t this time, ‘)H!‘:u;(‘ dnootften seattered and
of inconnistent instructronal guality, ‘

- 11 \W()lll(] Tacititate cftective nse of instruetional computiaing
products 18 there were 5{ chntraticed system for disseminating
intformation on CAL conrscewnte.  This migltt also incelude Lhoe _
distribution ol copres of the conrscware which would then be used
on tocal bharvdware, Such an approach would be comparable to the,
Department ol Pducation':ss currvent syvastem for distributing instrae-

A tional televisiion material:.. While cxperrence’ in this avrea i
limited, it appears that prgviding either intfovmat von abont
("_()'u\,])\ll(‘.r‘«»l)(l.‘%(‘(i prodiucts,ortsupp by ing, the |>1'<)<lm;l:<.,llu*m.\-;('\l\;('\:;, .
“is ointegral to the fShcceoessiual nse of CAL and M /

-~ ,

. Teacher training needs.  The l)i:'»;fnr.\' of Jnnovaltive programs

in :—;('li_(—iz-)']w'SS";_';_(“C\?!—\_::_'l_l;‘l.:awﬁ-(!i(?f{rn t hat .‘&H(‘(‘(‘.\f/.‘{ ol the of l‘m‘l.‘(lf;}wnds!
“npon adequate Lraining @nd preparation” for the,personhel who will
implement the program. Teachers who are nnfami tiar with, Yind
perhaps apprehensive about. compnter Cechnology, reguirg o well -
desivned and comprehemiive orientation program in both general
comput®r lTiteracy and in the use of the specific system to be ¢
implemented. 1t scems apparent (Mhat this orientation cannot be
done quickly, in an after-school workshop cenvirvonment . Some
awareness of computer technolopgy needs to be stimulated daring
teacher education programs, in addition to providing i‘s;ul‘vim\
training in the specific CAT/CHE materials to be used.

v
)

‘ At this Lime, computer titeracy is not addressed in any comprehen -
sived way in Florida teacher cducation. A survey of PFlorida :

teacher training sinstitutions (Appendix ) rveveals that few

‘programs reguire computer kiteracy ats any level as part of the
skills for teaching. CGlearly, more emphasis needs to be placed
~on this training if ingtructional computing applications are Lo
be accepted into classrvoom use.
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Management tra 111,1}?l§.,llf““l" . The orientation and tratntng of
manapement porsonnel is just as vital to the successful imple-
montation of innovation as gdequate preparation of teachers,
Porhaps even morve import ant. is the requirement for broadly based
orientation ti management principles for such personnel. Bot h

- kinds of programs are needed: (a) to d(‘Vti&ﬁ)p awvareness of computer
technology and the potential of the technology for improving

‘instructional programs, and (b) to assure the development of a
support system for maintaining the utilization of technology.
Vehicles such as the Academy for Management Training established
by the 1979 Florida lLegislature can be ugseful in providing needed
orientation for educational lecaders, '

r

of thfdissemination plan are set in.motion, provision,mdét be
made maintaining the quality and cffectiveness of the
activities. This is especially true in light of the changes
occeurring dailv with technological products and services. Again,
. a centralized approach needs to be adopted to accomplish the
following kinds of functions: :

(kﬁﬂinuing support requirements. Once the,initial elements’
or

\

’ ’

- (1) Purchase agreements - Most vendors' of computing equipment
and software are willing to allow substantial, discounts and will
even include additional services, if they are approached from a
systemwide level, rather than by individual districts or-institu-

_\/Jtions. Several of these agreements have already been made for

_Qducational computing products and have résulted in considerable

. cost savings for the State.
3 (2)  Technical information resource - Often, instruttional personnel

are interested in. acyuiring instructional computing products, but -

“do not know where to begin looking for such products. They need

a resource which could provide such technical assistance initially

and later help identify problem areas and suggest solutions

during implementation., Such a requirement is especially evident

at this time in smaller, less-affluent areas, which do not have
- technical resources Of their own. Y '
(3) Commqnication channelg - The Florida Eqtuitable Distribution
Plan for administrative comPuting“reSources is based on the
knowledge that many technical resources which are available in
more affluent areas may be shared with neighboring, less-affluent
members. The gey to encouraging this sharing activity is communi-
cation among members of the system. i1t has been dgmonstrated
that encouraging communication for purposcs of sharing technical
knowledge and products can do much to make better use of existing
resources and thus make thg system as a whole more productive.

(4) Evdluation activities = Tt is important that some efforts

- are made to evaluate the progress of instructionalscomputing
programs, in order to determine ways of revisin hem aggimaking
them more effective. Such documentation has‘beénh,seen as a -
necessary formative component in assuring the continued success
of any instructional activity# "
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B, Implemeniation Issues and Concerns

\
Since the earlioest (hlys of experimentation with teaching machines,
there has been intense, often emotional, debate over the use of
technology to instruct students.  Now that computing technolopy
has become a pervasive presence in school settings, the discussion
has become even more intense and more sharply focuwssed on ceortain
high-profile issues. Some of the issues have to do with employing
any methods other than traditional ones. Systematic planning for
the disseminatton of innovalive methods and materials can help
address these. However, there aré also concerns unique to the
use of computerized mvthods—-quosiion% about the potential impact
of this powoL(ul and oxponvlvo medium on students, teachers, and
on the 0du<at]ona1 system itself,. These question& may not be
easily answm‘vd, but they must be darefully considered when
selecting methods and strategies for implementing instructional
computing: ' ' ' N

-

- /

The management of change. Can instructional computing as a
form of technology be successfully introdiced in the schools,
colleges and yniversitlos of llorfda? Deans, supexintondenth,
principals, coordinators, assistant superintendents, provosts,
presidents, and other officers in the educational establishment
must have a clear understandihg of the potential of instructional
computing in order to vicw it as an opportunity for progress and
improvement in education. This presents somewhat formidable
considerations in organivational dob@lopmvnt atratogles must be
. planned for organization development capabilities to insure
appropriate adoption of innovations available with instructional
computing. Unless opportunities arc provided for key individuals
in educational management to gain tools and concepts to aid the
introduction of computer technology, the necessary changes in the
system may never take place. Public policy considerations should
calso bo carefully considered as a-part of this need.

. N 4 .

ﬁwlmpact on learntng. DNDoes instructional computing make a
difference? If scarce educational dollars are.to be spent on
relatively high—-cost technology, manv people want some assurance
that the- results will be improved learning, There is strong
evidtnce that instructional computing can indecd make a difference
.in seve 2ral key ways. Computer-based methods have cons istently
been shown to be at least as eff dtive as, traditional ones, and
are usually more motivating to students. Self-pacing and individ-
ualization become more practical to . implement. It is.also evident
that.use of .self-instructional methods can take legs time to '
atheve learning gains, and that the teacher's time can also be
m&de more productive through computerized management techniques.
This combhination of characteristics offers tremendous potential
for educational problem areas such as remedial basic skills
““instruction. . v '
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Effects on teachers. Will the role of the teacher change?

- There are fears 0@ the part of parents and teachers that computers
will be used to r@place mady of the vital functions which tedchers
now perform to facilitate learning. While it is nefther desirable
nor likely that this would happen, it does seem apparent that, as
computerized methods and materials become more effective and !
useful, proper planning could allow teachers' roles to shifet,
"gradually from delivering information to those of mandging the
instructional process., Tedchers could have more time for guiding
individual progress, while computerized resources perform time- o
| consuming drill and record-keeping activitieq.

Effects on students, Will instruction become impersonal?
Many people cnvision a scenadrio of futyre education where students
are totally isolated from human interaction during learning, and
as a result, become robot-like, ‘unsocialized, and conformist,

* Again, it iq heither desirable nor likely that all instruction
should take place via computerized methods. It will be necessary,
however, for decisions to be made about how-much time should be
spent in individualiﬂ,d versus group methods of learning. -Further °
research is needed about the effects of each of these methods on
individual self -perceptions and development., It is also 1mperative'
that we address issues concerning the role of the physical school'”
center. Should it contimue to have,as a major function the

v socialization of citizens for society, .or will energy shortages
and other environmental conditions make it necessary to revise
completely the strueture of public education?

\ ) lLarge vs. small systems. What kind of computer system 1is
best for instructliondl use? FEven the hardware systems selected
for instructional computing uses have implications for the ways
; in which teaching and learning will take place in the future.
" Although microcomputers represent a small initial investment and
offer much flexibility and autonomy to students and teachers,
there may be problems with quality control and use of- instructional
materials. Large mainfram® systems, on the other hand, -are more
centrally-controlled, and foer standardization of instructional
material, but many perceive a potential probIem in meeting local,
, special-purpose needs and allowing for diversity and optional
. approaches if development and dissemination are centralized in
this way. There are also discussions concerning the costs of
. mainframe,versus microcomputer systems as delivery systems. Some _
'of these 1ssues are addresSed in more detail in Section iwv., - .

Availability of quality courseware, Where will instructional R
computing materials come from? The development-of courseware has ..
been shown to be an expensive and time-consuming process. It 1is

_ also a procedure which requires several kinds of" ‘expertise in . e
2 order to produce a quality product. ~Although it does not ‘seem
v« . ¢ " 1likely that. individual teachers will be expected to produce -large
: _ amounts- of courseware, it is also unlikely that a state system o :
N will be able to allocate scarce educational funds forxéuch devblop- - o
' ment The answer may 11e 1n ‘gaining access to mategials : _ _ s
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developed by the private sector and by groups chartered for such
development activities., If this strategy is usced, there will
still be a need for centralized coordination to evaluate and
disseminate phese materials to users.

Computer 1iterécy needs. ; How much literacy is enough?
Computer literacy for teachers has been identified as a priority
need if the technology is to be adopted into the system, '

" However, the whole topic is very threatening to many teachers,

and there is often resistance to adding more complex skills to
already-loaded teacher education curricula. While it seems
likely.that it will be important for teachers to have at least a
basic acquaintance with the technology, planning efforts must
include identification of the level_ of knowledge which is
practical for all teachers to acquire. PBeyond this level,
instructional/technical liaison personnel may be necessary.

\.
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TV, ANALYSLS OF INSTRUCTIONAL COMPUTING COSTS

Numerous organizations consider computers to pe almost indispen-
sable for survival in an increasingly complex environment. In
some cases, gains in productivity derived from computer applica-
tions have resulted in substantial reductions in cost and increased
gquantity and quality of services. However, these gains in produc-
tivity and efficiency have not occurred uniforimly. Such areas as
research and development, financial management, governmental
regulation, and other fields which deal with large amounts of
information have been the beneficiaries of computer technology.
Other sectors, particularly those which provide services tailored
to the nee#s of individuals, have been less ahle to participate

in these benefits. - : -
Sceveral applications of computing to instruction were described

in the preceding pages. With the rate of advances in computing

‘technology, it appears that these applications will become

increasingly available. Moreover, bhecause of ‘the growing usd of
computers in societv, it is important that education use them
appropriately.’ The tools for processing information in the
larger society must certainly be available to aid learning.

Thus, from a societal perspective, education cannot_safford not to
inyest in computers for instruction.

A. Anglyzing Cost Effectiveness:

-While (g;estment in instructional computing appears essential,
i

tradit al considerations of cost effectiveress cannot be
overlooke#. Basic issues in cost effectiveness are described
below. 1 y )

The allocation of scarce resources to deal with social needs is a

. fundamental concern. Ideally, a sequence for performing a cost-

effectiveness analysis for an area such as instructional computing
would be as follows: It would be determined if expenditures in
this area ‘can provide greater benefits to society than investments

‘in other.areas such as transporation, housing, communications or

even other dducational programs. If ipstructional computing
were identified as the program which can produce the greatest

' benefits for the lowest,cost, an evaluation of alternative
strategies available for its implementation would be conducted.

\ This process, which is commonly known as cost-effectiveness

analysis, can be oriented in two ways: the first attempts to

answer what is the maximum level of output which can be produced
through each alternative strategy for & given amount of resources,
the second attempts to estimate the different costs of producing

~a given level of output. The final step in this process would be

the selection of .the most effective alternative. : o

19




Although considerable offort has been devoted during the last .
~thirty years to the dovelopmdnt of such techniques for conducting '
" coastceftfectiveness analysis, fthese methods have only recently

been considered in the field off, education. The delay in the

adoption of these techniques ass working tools for educational

analysis is explained by the fact that the eriteria used for
decision making in those sectors¥which have benefited from this
approach are substantially diffekent from those in education. In
addition, most of the regutrements for conducting sound cost-
effectiveness dna]VQE* are difficulkt to satisfy. This is particu-

~1a¥ly true in the area of instructional technology, given the
existing knowledge -about the factors which affect educational

_— outcomes . '

Fvidence of the lack of cost-effectiveness information in the
area of instructional technology is provided in the literature .
cited in Appendix B.2. Oné¢ author identified over 4C0 references
related to this toplic. 1In a review of over 300 of these references,
R : he was able to identify only 39 which contained results qnppoyted
" " by either gquantitative or empirical data. Fven those studies
which include some data simply allocate costs across departments
and programs without providing a clear picture of resource consump-
' tion. Finally,) there is inconsistency in the use of terminology
related to the evaluation of educational technology. Such terms
as. cost-benefit analysis, cost-effectivencdss analysis, cost-
utility analysis, and bystoms analysis are often used interchange-
ably in the l@toraturo. - . ‘
Considering all of these limitations, only a tentative and faint
picture of the cost-effectiveness of instructional computing can
he advanced.at the present time. Eased on a literature review it
* appears that in most cases CAT presently costs more than
conventional pedagogicdl methods; however, for some kinds of
instruction, it mav he cost-effective and is becoming more so as
hardware and software become amortivzed over time. In the case of
CMI .some cost advantages over conventional instructional methods
have been reported. Thes¢ advantages are more evident in higher
education programs, but have also béen observed at the elementary
and secondary levels as well. ) : v

\ B

A} : .
B, Comparative Costs of Computer Systems for CAI

Two CAI" stratevieq vere considered in ana]y21n cost-effectiveness: _ ‘
time-sharing and microcomputers. TIach one¢ of these L alternaL -
. + tives- was analyzed in terms of the cost ot producting a given

- level of output. w ’ N

The ana]ysi 'was gonductod on a qample which anludes three time- . Y

sharing systems and fifteen microcomputers. ®e list of micro-
computers and the minimal definition for a system used in this

S .report were "those developed by the Minnesota 1ducationa1 Computlnph

ot "Consortium (MECC). A minimal system, acoording to this definition, .

LR is one that is "educationally useful .and usable for the majority - - ’ iy

of the. computerﬁusers in- schools ‘and colleges." The’ characteris- SR

,tics of such a syqtem are listed in Appendix D. R Lo
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The Infarmation contatned in Table 1 suggests that the variations

in total fixed and malntenancg costs for CAl are significant.

This information, however, can only be used tentatively since (1) .
software costs have not been included in the, analysis, (2) this
information is subject to change in the near future due to the

dynamic nature of the computer industry, (3) this analysis is not
concerned with the computing and processing time of these syﬁﬁpms

which is a/criticial factor in evaluating cost-effectiveness, and . \L
(4) deprecigtion and other determinants of cost-effectiveness '

were, for the’ purpose of computation, assumed equal for all

; systems.,

. . Y
Additional. information required to complete a cost-effectiveness
analysis deals with the effect of scale of operation and duration
of the program on the cost per unit of output. It appears,
however, that microcomputers, given their divisibility into
smaller units of cost, may be optimal for a wide range of output
volumes. It is also reasonable tbo assume that minimum cost per .
dn}t of output can he reached in shorter periods of time with
microcomputers than with large computing systems.

: -
. .- TAELE 1
COST PFR HOUR* FOR PROVIDING COMPUTER ASSISTED INSTRUCTION
WITH SELECTED MICROCOMPUTER AND TIMESHARING SYSTEMS

»

’ Fa N .
_ i Cost Per . ;
Microcomputer Systems i ‘Hour -
A
Hewlett-Packard-9845B - _ ‘ 2,03 U
I BM= : ' S 3.22 ¢
}Radiof S-80 (Level IT) : .32
Timesharing S | ) .
. - \ | ¥
' FSU Computing Center (CDC PLATO) . 3.12
= Northeast Regional Data Center (AMDAHL-IBM
Compatible) - 3.14 "
. Southeast Regional Data Center (UNIVAC 1100) 2+17

*Inclddes fixed: and mainten&nce costs onlv.‘ Pased on use 7 hours .
per day, 22 days per month, 12 months per year. For further - \
.information, see Appendix D. ‘ t X
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V. CONCLUSION AND RECOMMENDATIONS -~
X

“\
-

/
Throughout history, there has been an evergrowing collection of .

tools to help teachers teach and students learn. Some, such as.
the chalkbhoard. and the textbook, have become universal. Others,
guch as films, filmstrips, overhead.projectors, calculators, -~
models and lahoratory apparatus, haVve become common. Computers, , .

.perhaps the most powerful of the teaching aids, have in the past

been donsidered too expensive for general use. Thus, they are

nd primarity .in industrial training programs, in scientific .
"and technical .programs, and in programs with special supplemen- v
tary_iunding,_ratherlthan_inipublic ~education. _Part of the ~_ __ . . "

~

{'1‘ e

_infimite patience.

P

ﬂ"Tth holds true for hardware, as. well as software. Anyone WhO

reason is also that, as was mentioned previously, there exists in

public education no "coherent’, rational policy toward the use of .
computers for improving learninp in our society" (U.8. House of '
Representatives 1978). _ . -

New technology has spurred a boom in the field of electronics.-

Computing equipment which cost millions hack in the fifties can

be bought for a few hundred dollars, and prices -are still going

down. Future electronic appliances for education and amusement -

vill be even less costly, more usefu15and more common._jComputers

are in some “homes today, will be in many homes tomerrow, “and will . )
* be commonplace in the not too \distant future. Given current . -
problems in Florida education_(i.e.,'concern'with overall quality,

the level of students' basic skills performance, shrinking

resources; concern .for equal access and equal opportunity), and

an understanding that computer hardyare is one of the few areas

~of modern )ife where costs are declining, the time seems right

for an infusion of new technology into the educational system.

The unigye capabilities of computers make thém an ideal adjunct

to the educational process. With computers,. individualization

and- self-pacing become more feasible. 'This is due to the fact

that with the aid of computers, a teacheq/can keep track of ' ) .
various information on in®Mvidual student progress. Also, when

‘the computer is used to deliver instruction it can do so with

8

Still ‘computers are not a panacea. - They depend upon skilled

_-human beings who prepure.the instructions--the software and

courseware. Fortunately, with more and more  jnexpgnsive = .

- gomputing devices coming onto the market, more ap® more people ‘

ﬁie devoting their tale pts to writing instructional courseware.

.for this new equipment. This leads, of course, to the problems ' .
~of distribution g4nd ‘quality control.' With more'materials on the , :
market, it will be extremelv difficult for most teachers to keep - . _
" abreast of new releases and to evaluate them for use in their .
classes.. Consultation and teohnical assistance will be nefeded. -

‘;l s
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Fven a more basic question is "whether one should buy.” The cost
studies o instructtonal computing are rather tentative and
somewhat inconclusive. While it is possible to compare costs of
_hardware, the key factor may be the software, While each plece
of software has afprice, the effectiveness of that software with
a given populatiok of learners frequently cannot be predicted,
Even when proven software is available, it is difficult to assign
a monetary value for a given level of achievement. 1Is it a good
investment to spend more than the normal instructional cost to
get achievement gains from students who have bheen chronic failures
in the past? When compared with the cost of incarceration or
other public support, this is probably a bargain. But could the
same results be obtained at less cost? While the issue of cost
raises endless questions, there is one conclusion which can be
drawn: the cost of computing will continue to go down, while
the cost of virtually everything else is rising.

A. Assumptions on Which Florida Public Policy Should Be Based

The Commissioner's Advisory Committee on Instructional Computing
has reached concensus on a group of assumptions which may serve
as a basis for public policy to be formulated by the Florida
Legislature. These assumptions are the product of a review of
pertinent literature, exchange between the Committee and nation-
ally recognized expert consultants in this area, and much deliber-
ation and reflection by Committee members and staff persons over
a peridd of six months. The assumptions imply the existence of .
needs which must be met in Florida during the remainder of .this
century, with implementation to begin immediately. The assubp-
tions are: - . ) , ,

(1) Computer technology Wiil.play an increasingly pervasive and
dominant reole in American society during the next genera-
tion. Thus, Florida cannot afford not to invest immediately
in this technology for the schoors “colleges, and univer- .
sities of the State. . .

»

(2) Economic development in Florida demands publiq investment in
computer technology to prepare its citizens for new employ-
ment and upgrade the skills of those already employed, in
order to attract the necessary diversification in the
economic base of the state.

- (3) Computer technology has great potentill and promise for
impfoving npgdagogy and enhancing learning in relation to the
' basic missybn of *all schools. That is, computer technology
Q&‘ can assist/1in the development of bhoth basic skills and
T advanced skills te help all individuals in the Florida i
educational system continue life-long learning. . -

,-sé.



(4)

(5)

. for -thie Department in the adoption and util\ization of computer

(6)

(7)

& -

A

4

_There is a clear and unequivocal need for' a rational state-

wide plan for the utiliration of computer technology in the
educational system of the %tate. . The growth of computer
technology in the culture makes it imperative that there be
sound planning on the basis of state policies.
The Florida Department \)f\-ﬂsucation has a responsibility to
facilitate tHe appropriate utilization of computer technology
in the State. - The Department should fulfill this responsi-

‘bility through the functions of disseminatyng information, °

providing technical agsistance to school stricts, community
colleges, and universities, and exploring appropriate roles

technology for. instructional purposes.

All professional personnel i Florida schooI districts,
cqmmunity colleges, and universities must achieve a minimum
level of ‘so-called media literacy. Media literacy, which
includes computer literacy, .encompasses modern methods of
communication ang data processing‘technology and appropriate
applications of that t%apnology. - .

part\of the personnel of the state educational system,

Conqﬁmit t with the development of media literacy on the
compdter literacy must be introduced into the curriculum of

‘elementary and secondary- ®schools and into the colleges and -

(8)

(9)

(10)

universities of Florida as rapidly: as feasible.,

. C .
The great diversity of products available in.the market ¢ ¢
place apd the rapidity of change in the development - of '
compu{é% technology require,that Florida - not commit itself
to anVy single statewide approach to instructional computing,

‘nor to any single hardware configuration throughout the

State, - | : by A ¢

The adoption of technological aids by school districts,

‘colleges, and universities should 'he at the discretion o%

those agencies without Legislative mandates.

The growing . yrvasiyeness of computer technology in all
areas .of sbcilety makes it both necessary. and -feagible

that public educdtion organizations collaborate with other’

_public agencies and with private enterprise in plannping

effective ways ofiusing technology to facilitate teaching
and. learning.. Public education should especially work

"with the private sec§or to take advantage of computer.
technology now avqilable to Florida citizens in their homes .
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'fmauthrough ‘the Bureau of Education
- investigate possibilities for utilizing computers with

"'(3) Education for ‘the handicapp§E - The Department of Education,
:Piphysically, mentally, and emotionabiy handicapped students._'

B. Policy Formulation ‘ ] | \

\
The Commissioner of Fducation should recommend to the Florida
Legislature specific means for meeting the needs implied by the
assumptions which are listed above. PRased on these recommenda-
tions, appropriate amendmgnts to the statutes or new gtatutes.
should be considered by the Legislature so as to facilitate
utilization of instructional computing throughout fthe State of
Florlda.

N\

The Department of Education should establish appr¢opriate manage-

ment strateglies to facilitate effective use of ingtructional '

compiiting eapabilities to teaeh basic skills and jother areas ‘ o
wvhere urgent instructional needs have been identified. ' These

strategies could include broadly representative task forces

which can proposg plans for meeting identified needs through

technical assistance. Areas of need fall under.two general

categories: computers as a medium of -instruction and computers

as ah object of instruction,

Computers as 4 mediumLotﬁinstruction

(1) Basic skills - The Department ofEducation has made a _
significant investment in using the Pﬁ O computer-based instruc-
tion system for improving instruction in medial mathematics.
Similar projects should be.engendered to include other instruc- -
tional systems. The State should provide technical assistance to "\\Q
users of the other systems comparable to the assistance being _ -
provided to PLATO users. The State should also sponsor the

systematic evaluation of the efiectiveness of instructi al Ly

Eomputing uses. :
| A

. (2) Computers for problem-solving - A program for gifted students

on using(computers for-problem-solving has been developed in

Florida and is now being disseminated. he materials have been

used successfully with average, as we as gifﬁed students.

Also, microcomputers are bein purchased by many schools for use

in advanced mathematics classds and 'elsewhere. Information on _
these and other current. activities which could be used by others .
in the State should be disseminated by the Department of. Educa-’ '

'tion through the computer litEracy workshops, professional

meetings snd in response to direct requests. ~Tie Department, in . .
cooperatien with appropriate professional prganizations, industry .
groups, and others, should promote computer. fairs or other special '
activities designed to encourage and publicize creative uses of

o ncomputers by studehts.

r Exceptional Students, should




(4) Low cnrollment courses - The Department of Fdoeatyon shouald

survey schools to identify needs for courses in advanced subjects
which are not now oftfered because there 15 insuftficient statf for
such.low enrollment courses. The Department should alsd survey
available courseware for meeting those needs.  Where fvusihln,

arrangements should be made to assist  those who could ofter Such
programs, either through timesharing services {rom a larpe ﬁata
center or by microcomputers at.the local site.

To assist ,in the dissemination and acquisition of materials
necessary to support each of the above arcas, the Department of
Education should establish a clearinghouse of information on
software, hardware, .and other available materials, both inside
Florida and elsewhere, to use in each arca of need. TInformation
from the clearinghouse should be gupplied on request and through
.appropriate dissemination strategfies identified by the Depart-
ment.

Computers as a medium of Instrugtion
. . = 7

(5) Computer literacy for educators - Initial work in this area
was performed by the Florida Educational Computing Project
through the computer literacy seminar which has been presented
several times at various locations throughout the state. This
seminar is now being adapted for use in local schogl district
ingervice education programs. A project should be’/estalhjlished -
during 1980-82 to introduce this program, including the Wraining
of local seminar leaders, in all 67 school districts.

(6) '"Advanced". computer literacy - A more comprehensive computer
literacy course, designed to follow the introductory seminar,
should bhe developed gnd made available through inservice education
programs in the larger districts and on a regional basis for
smaller districts. This gourse might be designed with separate
components suitable for teachers in different instructional
areas, oy. for teachers who wish to d%e various abplisxcations of
instructional computing. -

(7) Computer literacy for preservice education - Appropriate »
computer 1iteracy_units_shoulﬁ he designed for use in pre-service
teacher education programs. These units should be included
within the required courqes in each state-approved teacher educa-
tion program.

'(8),‘VOCational”and professional fields -<A study of computers
in yocational education should be conducted by the Vocational
Education Advisory Council. This study should be concerned pri-
marily with training programs in the computer- -related fields, and
secondarily With training programs in other fields which make use

R ]



of the computer. The report of the study shonld rneluwde d he

following: (n) a survey of traininge proevvavess in public an

versities, community colleges and voegptironal technteal center:s on

the adequacy of the curricutum and the opportunitics for computer

access in computer related ficlds and (b)) vrecommendations for

" action, as necessary, to strengthen and/or expand these proprams.,
[ ]
(9) Computer literacy for ald - An underlying goal of instruct ional
computing efforts should be to provide computer literacy for all
students. This will be accomplished i many ways, beginning with
computer literacy for educators. Students wil I develop computer
literacy as they participate in instructional computing programs
for the basde skills and various ot her instructional computing
activities. There will also be a need for programs designed
especially to teach computer Lliteracy,. Textbook selection
committees should consider computer literacy as they revioew
textbooks. Teachers designing instructional activities should
seek opportunities to develop computer literacy in t heir students.,

C. Priorities for/the Implementation of Policies
: 2L

. The Commissioner's Advisory Committee on Instructional Computing
believes that policy should be established by the Legislature and
the State Poard of Fducation to fulfill the needs implied by the

. assumptions in Section A. The implementation of the policies
thus formulated should be undertaken according to priorities in
the sequence shown below. These priorities are suggested because
the Committee helieves that instructional computing is such a
fertile field for development in the State of Florida that it is

bvious that it is not possible to address all problems simul- -

aneously and immediately. The sequence of priorities for the

implementation of instructional computing recormmended by the
Committhee is as follows: - ;
(1) Improving diagnostic techniques and instruction for the
' basic skills at all levels of the educational system,
parti®ularly in the remedial and compensatOﬁyjprogr&ms.
. e

(2) Simultaneous with the improvement of instfﬁction in the
’ basic skillg, there must be systematic efforts to develop
N S minimum combuter literacy among both educatdrs and students
- . throughout’ the State. ) '

(3y~Continued .development must take place in vocational ®nd
other professional fields wherec computer skills are neces-

. sary for employment so as to add to the impact of economic
development throughout the State. : '
. / - . : !

v - (4) Broqder utilization of computers for problem-solving must be

. undertaken, beginning with programs for gifted students in

v the schools and extending to all programs.
. B N\
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(5§) Specialieed applications of computer fechnolopy must be
utt by ced on bheha bt o the handreapped

(6Y Computer technolopy must be utrdived in curvicalam areas
where they s ltow siandent envollment

Y

D, Roecommendat tonss for Support of the Policy ITmplementation
O raatlions tor osupport. ob Jotley prementataon

The Florida bepartment of Education has, under the leadership of
the Commissioner, the responsibility for coordinating efforts to
support the nse of computer technology in a rational manner, It
is therefore recommended that ’

L3
L)

(1) The existing.Department. of Lducation group, the PFlorida
Fducational Computing Project (FECP) ) be tunded and adequatoely

S téil'¢'(‘(l to support instruactiona ™ omput i ng in oa comparab Jo manner
to that curvent ly [)|-<)\'i(i<:<i For administrative computing.’

) As budget decisions are made in the course of planning for
the next biennium, the Commissioner request appropriations ‘to
serve as the basis of 1ncentive funding to be made to school
districts, community colleges, and universities in order to
promote and encourage appropriate and effective utilization of
computer Ltechnolopy throughout the State, '

The FECP, mentioned in the first recommendation, should carry out
the initial support functions which are desirable and necessary
in order to accomplish the implementation priorities already
“desceribed. These support tfunotions, which should also make
computer technolopy available to Florida's educational system at
the least possible cost, are: ‘ 4
, .

(1) Providing information and consultation on available hard-

ware and software and the use thereof ., - /

(2) Maintaining a catalog and inventory of available resources,

) : ‘including software, for instructional computing in Florida
:J school districts and other cducational institutions.
- ) . "
(3 Securing discounts on hardware and software on behalf of

school districts and institutions.

(4) Providing technical assistﬂhco o school districts and
institutions on individual problems rcelated to instructional
computing. “

(5)/’Fa¢ilitating and coordinating the cvaluation of instruc-—.
tional computing projects. -

(6) Providing leadership and staff assistance to DNepartment oﬁ\
Fducation staff members in reclation to the priorities
recommended for policy implementation.
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Althouph the Florida bBducational Computing Project has been
carrving ont many of these functions, the offorty of the Project
ctatt have been primarily oan the aren of administrative, rather

° than instructional, applications of computer technology. The
mission ol the Project mast therefore be enlarged to clearly
. charge it with the above support functions in order to serve in a
linking role between schools, vocational cducation Institutions,
community collepes, universities, and all departments: and divisions
of the Department of kHducation,
b
.
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